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Background

Miner County, SD Landowner

Degree in Computer Science
University of Minnesota

Former Exxon Data Analyst
Data Base Administrator




concerns

TransCanada is not being truthful
with South Dakota regarding the
risks associated with this facility.

TransCanada Is not being truthful with
landowners regarding potential spills.
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Purpose

To demonstrate that TransCanada’s
spill estimates are significantly lower
than historical averages, and that some
of TransCanada’s statements regarding
historical pipeline oll spills are false.
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Petroleum Pipelines
In the United States

are transportation systems
used to deliver products.




The Dept of Transportation

IS responsible for
regulating pipelines in
the US (Title 49 CFR)




The Dept of Transportation

classifies crude oil and other
liquid petroleum products as
"“Hazardous Liquids.”
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The Dept of Transportation

has several subdivisions
iIncluding PHMSA and OPS,
the Office of Pipeline Safety

e



The Office of Pipeline Safety

regulates, monitors and
collects information regarding
petroleum pipelines in the US
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The Office of Pipeline Safety

maintains databases of
“significant incidents”
Involving pipelines.

(Avallable to the public)
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The Office of Pipeline Safety

“Significant Incidents” include

Oll Spills and Releases
Explosions and Fires
Injuries and Fatalities

Major Property Damage

'-““



The Office of Pipeline Safety

Classifies energy pipelines into
three separate categories:

e Gas Distribution Pipelines
e Gas Transmission Pipelines
 Hazardous Liquids Pipelines
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Hazardous Liquids Pipelines

TransCanada’s proposed
Keystone Pipeline Is a
Hazardous Liquids Pipeline.
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Hazardous Liquids Pipelines

Have significantly higher
accident rates relative to other
types of energy pipelines.
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Energy Pipelines 1n the US
Accident Rate Comparison Chart

Accidents per 10,000 Miles of Pipeline
Source: Office of Pipeline Safety

Hazardous Liguid Pipeline
Accident Rates are ~ 3 times
higher than Gas Transmission

Pipeline Accident Rates.

Hazardous Liguid Pipeline
Accident Rates are ~ 8 times
higher than Gas Distribution

Pipeline Accident Rates.
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United States General Accounting Office — Pipeline Safety Report — May 2000 (1989-1998 data)

45 Number of major accidents per
10,000 miles of pipeline
40
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Natural gas Natural gas Hazardous
distribution transmission liquid

Source: GAQO’s analysis of OPS’ data.

GAO/RCED-00-128 Oversight of Pipeline Safety
EXHIBIT A




Hazardous Liquids Pipelines

Accident summary reports
are available online from the
Office of Pipeline Safety.

Source: US DOT - Office of Pipeline Safety
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Web Images Video News Maps Gmail more v Blog Search Blogger Books Calendar Documents
Finance Groups Labs Orkut Patents Photos Products Reader Scholar

iGoogle | Sign in

Search for “OPS
O O pipeline statistics.”

OPS Pipeline Statistics Advanced oepiEh
Preferences

Language Tools

Google Search | I'mFeeling Lucky

Advertising Programs - Business Solutions - About Google

Make Google Your Homepage!

©2007 Google




<éi:)'Hru1C-,a Office of Pipeline Safety

Initiatives Online Library Pipeline Statistics Requlations Regions Training and Publications Online

Pipeline Statistics:

Average and Summary Statistics:

m Distribution & Transmission Annual Mileage Totals (1984-2006)

m Liquid Accident Yearly Summaries (1986-2007)

i ,él Gas Incident Yearly Summaries for Distribution Operators(1986-2007
| |

/ral Gas Incident Yearly Summaries for Transmission Operators(1986-20
/l’id Pipeline Operator Total National Mileage (1984-2005)

Click “Liquid Accident lines Incident Details and Trends at both National and State le
. " e Summaries by State.
Yearly Summaries...

m Pipeline Significant Incident Data Display

Additional Statistical data sets:
also available from the On-Line Library

m Distribution, Transmission, and Liquid Annual Data
m Distribution, Transmission, and Liquid Accident and Incident Data

Last updated: 07/30/2007




Generated 10/19/2007

PHMSA OFFICE OF PIPELINE SAFETY
HAZARDOUS LIQUID PIPELINE OPERATORS
ACCIDENT SUMMARY STATISTICS BY YEAR

1/1/1986 - 09/30/2007

No. of juri Property Gross Loss Net Loss
Accidents Damage (Bbls) (Bbls)

1986 220,317

1987 PHMSA Office of Pipeline Safety | 312794

1988 114,251

1989 Hazardous Liquid Pipelines 121,179
1990 54,663

1991 Accident Summary Statistics 55,774
1992 68,810
1993 $28,873,651 116,802 57,559
1994 $62,166,058 164,387 114,002
1995 $32,518,689 110,237 53,113
1996 $85,136,315 160,316 100,949
1997 $55,186,642 195,549 103,129
1998 $63,308,923 149,500 60,791
1999 167,230 104,487
2000 108,652 56,953
2001 98,348 77,456
2002 95,642 77,269
2003 80,112 50,523
2004 88,237 68,558
2005 137,017 45,814
2006 136,263 53,806
2007 83 $26,013, 48,442

Totals @ 3788 44 276" $1,225,675,095 2,020,638

Historical totals may change as PHMSA receives supplemental infon\\ation on incidents.

Return to the Pipeline Statistics page EXHIBIT B




Generated 10/19/2007

PHMSA OFFICE OF PIPELINE SAFETY
HAZARDOUS LIQUID PIPELINE OPERATORS
ACCIDENT SUMMARY STATISTICS BY YEAR

1/1/1986 - 09/30/2007

No. of Fatalities Injuries Property Gross Loss Net Loss
Accidents Damage (Bbls) (Bbls)

1986 210 $16,077,846 282,791 220,317
1987 237 $13,140,434 395,854 312,794
1988 $32,414,912 198,397 114,251
1989 $8,813,604 201,758 121,179
1990 $15,720,422 124,277 54,663
1991 200,567 55,774

1992 Year|y Summ aries 137,065 68,810
1993 116,802 57,559

1994 starting with 1986 164,387 114,002
1995 — 110,237 53,113
1996 13 $85,136,315 160,316 100,949
1997 195,549 103,129

o through Sep 2007 e
il (updated monthly) =
2002 $47,410,656 95i642 77:269

2003 $49,981,280 80,112 50,523

0
5
2004 16 $146,314,940 88,237 68,558

2005 2 $149,690,733 137,017 45,814
2006 2 $53,713,137 136,263 53,806
2007 83 2 $26,013,791 66,327 48,442

Totals @ 3788 44 276" $1,225,675,095 3,415,329 2,020,638

Historical totals may change as PHMSA receives supplemental information on incidents.

Return to the Pipeline Statistics page EXHIBIT B




Generated 10/19/2007

PHMSA OFFICE OF PIPELINE SAFETY
HAZARDOUS LIQUID PIPELINE OPERATORS
ACCIDENT SUMMARY STATISTICS BY YEAR

1/1/1986 - 09/30/2007

No. of Fatalities Injuries Property Gross Loss Net Loss
Accidents Damage (Bbls) (Bbls)

1986 $16,077,846 282,791 220,317
1987 $13,140,434 395,854 312,794
1988 198,397 114,251

1989 201,758 121,179
1990 N umber Of 124,277 54,663

1991 1 200,567 55,774
1992 ACCldentS 137,065 68,810

1993 116,802 57,559
1994 $62,166,058 164,387 114,002
1995 $32,518,689 110,237 53,113
1996 $85,136,315 160,316 100,949
1997 $55,186,642 195,549 103,129
1998 $63,308,923 149,500 60,791
1999 167,230 104,487
2000 108,652 56,953
2001 98,348 77,456
2002 95,642 77,269
2003 80,112 50,523
2004 $146,314,940 88,237 68,558
2005 $149,690,733 137,017 45,814
2006 $53,713,137 136,263 53,806
2007 83 $26,013,791 66,327 48,442

Totals @ 3788 44 276" $1,225,675,095 3,415,329 2,020,638

Historical totals may change as PHMSA receives supplemental information on incidents.

Return to the Pipeline Statistics page EXHIBIT B




Generated 10/19/2007

PHMSA OFFICE OF PIPELINE SAFETY
HAZARDOUS LIQUID PIPELINE OPERATORS
ACCIDENT SUMMARY STATISTICS BY YEAR

1/1/1986 - 09/30/2007

No. of Fatalities Injuries Property Gross Loss Net Loss
Accidents Damage (Bbls) (Bbls)

1986 210
1987 237
1988 193
1989 163
1990 180
1991 216
1992 212
1993 229
1994 245
1995 188
1996 194
1997 171
1998 153
1999 167
2000 146
2001 130
2002 147
2003 131
2004 144
2005 139
2006 110
2007 83

$16,077,846 282,791 220,317
$13,140,434 395,854 312,794
198,397 114,251

121,179

Fatalities & 54663
55,774

Injuries 68,810
57,559

$62,166,058 164,387 114,002
$32,518,689 110,237 53,113
$85,136,315 160,316 100,949
$55,186,642 195,549 103,129
eon-annn 49,500 60,791
104,487

56,953

77,456

77,269

80,112 50,523

88,237 68,558

149,690,733 137,017 45,814
$53,713,137 136,263 53,806
$26,013,791 66,327 48,442

4
3
2
3
3
0
5
0
1
3
5
0
2
4
1
0
1
0
5
2
0
0

Totals @ 3788 44 276" $1,225,675,095 3,415,329 2,020,638

Historical totals may change as PHMSA receives supplemental information on incidents.

Return to the Pipeline Statistics page EXHIBIT B




Generated 10/19/2007

PHMSA OFFICE OF PIPELINE SAFETY
HAZARDOUS LIQUID PIPELINE OPERATORS
ACCIDENT SUMMARY STATISTICS BY YEAR

1/1/1986 - 09/30/2007

No. of Fatalities Injuries Property Gross Loss Net Loss
Accidents Damage (Bbls) (Bbls)

1986 210 $16,077,846 282,791 220,317
1987 237 $13,140,434 395,854 312,794
1988 $32,414,912 198,397 114,251
1989 $8,813,604 201,758 121,179
1990 $15,720,422 124,277 54,663
1991 $37,788,944 200,567 55,774
1992 $39,146,062 137,065 68,810
1993 229 $28,873,651 116,802 57,559
1994 245 $62,166,058 164,387 114,002
1995 188 $32,518,689 110,237 53,113
1996 194 $85,136,315 160,316 100,949
1997 171 $55,186,642 195,549 103,129
1998 153 $63,308,923 149,500 60,791
1999 167 $86,355,560 167,230 104,487
2000 46 4 $150,555,745 108,652 56,953
2001 1 $25,346,751 98,348 77,456
2002 $1 2+ B'”'On $47,410,656 95,642 77,269
2003 $49,981,280 80,112 50,523
2004 DO”arS $146,314,940 88,237 68,558
2005 z $149,690,733 137,017 45,814
2006 0 $53,713,137 136,263 53,806
2007 83 0 2 $26,013,791 66,327 48,442

0
1
3
5
0
2
4
1

Totals @ 3788 44 276" $1,225,675,095 3,415,329 2,020,638

Historical totals may change as PHMSA receives supplemental information on incidents.

Return to the Pipeline Statistics page EXHIBIT B




Generated 10/19/2007

PHMSA OFFICE OF PIPELINE SAFETY
HAZARDOUS LIQUID PIPELINE OPERATORS
ACCIDENT SUMMARY STATISTICS BY YEAR

1/1/1986 - 09/30/2007

No. of Fatalities Injuries Property Gross Loss Net Loss
Accidents Damage (Bbls) (Bbls)

210 282,791 220,317
237 395,854 312,794

193 Amount Of O|| 198,397 114,251
163 201,758 121,179

180 | Spilled (Gross LosSS) | 124277 54,663
216 200,567 55,774
212 $39,146,062 137,065 68,810

alalal N0 OFD £oEA AAC OND 7 0

The reporting threshold for this report is 50+ bbl.

1999 167 20 $86,355,560 167,230 104,487
2000 146 108,652 56,953
2001 130 98,348 77,456

2002 147 ilh . 95,642 77,269
2002 Jod 3.4 million barrels; el i

2004 144 143 million ga||ons 88,237 68,558
2005 139 137,017 45,814
2006 110 136,263 53,806
2007 83 66,327 48,442

Totals @ 3788 44 276" $1,225,675,095 3,415,329 2,020,638

Historical totals may change as PHMSA receives supplemental information on incidents.

Return to the Pipeline Statistics page EXHIBIT B




Generated 10/19/2007

PHMSA OFFICE OF PIPELINE SAFETY
HAZARDOUS LIQUID PIPELINE OPERATORS
ACCIDENT SUMMARY STATISTICS BY YEAR

1/1/1986 - 09/30/2007

No. of Fatalities Injuries Property Gross Loss Net Loss
Accidents Damage (Bbls) (Bbls)

1986 210 32 & 282,791 220,317

1987 237 . 305 854 312,794
1988 193 Amount of Oil 198,397 114,251

e 1o | Spilled (Gross Loss) | ¥ 2
1991 216 - - S — 200,567 55,774

Pipelines have spilled more than 13 times as much

oll as the Exxon Valdez spilled in Alaska in 1989.
(143 million gallons versus 10.6 million gallons)

2000 146 — 108,652 56.953
2001 130 98,348 77.456

2002 147 ilh . 95,642 77,269
2002 Jod 3.4 million barrels; el i

2004 144 143 million ga||ons 88,237 68,558
2005 139 137,017 45,814
2006 110 136,263 53,806
2007 83 0 2 OT; 66,327 48,442

Totals @ 3788 44 276" $1,225,675,095 3,415,329 2,020,638

Historical totals may change as PHMSA receives supplemental information on incidents.

Return to the Pipeline Statistics page EXHIBIT B
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Generated 10/19/2007

PHMSA OFFICE OF PIPELINE SAFETY
HAZARDOUS LIQUID PIPELINE OPERATORS
ACCIDENT SUMMARY STATISTICS BY YEAR

1/1/1986 - 09/30/2007

No. of Fatalities Injuries Property Gross Loss Net Loss
Accidents Damage (Bbls) (Bbls)

1986 210 32 & 282,791 220,317

1987 237 . 305 854 312,794
1988 193 Amount of Oil 198,397 114,251

e 1o | Spilled (Gross Loss) | ¥ 2
1991 216 - - S — 200,567 55,774

Pipelines have spilled more than 13 times as much

oll as the Exxon Valdez spilled in Alaska in 1989.
(143 million gallons versus 10.6 million gallons)

2000 146 — 108,652 56.953
2001 130 98,348 77.456

2002 147 ilh . 95,642 77,269
2002 Jod 3.4 million barrels; el i

2004 144 143 million ga||ons 88,237 68,558
2005 139 137,017 45,814
2006 110 136,263 53,806
2007 83 0 2 OT; 66,327 48,442

Totals @ 3788 44 276" $1,225,675,095 3,415,329 2,020,638

Historical totals may change as PHMSA receives supplemental information on incidents.

Return to the Pipeline Statistics page EXHIBIT B




Generated 10/19/2007

PHMSA OFFICE OF PIPELINE SAFETY
HAZARDOUS LIQUID PIPELINE OPERATORS
ACCIDENT SUMMARY STATISTICS BY YEAR

1/1/1986 - 09/30/2007

No. of Fatalities Injuries Property Gross Loss Net Loss
Accidents Damage (Bbls) (Bbls)

210
237
193
163
180
216
212

alalal

$16,077,846 220,317
$13,140,434 312,794
114,251

Amount of Oil “Lost” | 121179
54,663

(never recovered) OOt

N0 OFD £oEA 7 0

PO O WwwNWwWh

The reporting threshold for this report is 50+ bbl.

1999 167
2000 146
2001 130
2002 147
2003 131
2004 144
2005 139
2006 110
2007 83

104,487
56,953
ilh . 77,456

2+ million barrels; o0
11: 50,523

84+ million gallons S
45 814

2 $53,713,137 53,806
2 $26,013,791 48 442

OOOoONOO 20 =2 K

Totals @ 3788 44 276" $1,225,675,095 3,415,329 2,020,638

Historical totals may change as PHMSA receives supplemental information on incidents.

Return to the Pipeline Statistics page EXHIBIT B




Generated 10/19/2007

PHMSA OFFICE OF PIPELINE SAFETY
HAZARDOUS LIQUID PIPELINE OPERATORS
ACCIDENT SUMMARY STATISTICS BY YEAR

1/1/1986 - 09/30/2007

No. of Fatalities Injuries Property Gross Loss Net Loss
Accidents Damage (Bbls) (Bbls)

210
237
193
163
180
216
212
229

245

$16,077,846 282,791 220,317
$13,140,434 395,854 312,794
$32,414,912 198,397 114,251

$8,813,604 201,758 121,179
$15,720,422 124,277 54,663
$37,788,944 200,567 55,774
$39,146,062 137,065 68,810
$28,873,651 116,802 57,559

a2 188 NEQ 164 297 144 OO0

PO OO WwwiNwhk

The reporting threshold for this report is 50+ bbl.

Total Number of Accidents: 3,788
Total Amount Spilled: 3,415,329 bbl
Average spill per accident: 900+ bbl

Totals @ 3788 44 276" $1,225,675,095 3,415,329 2,020,638

Historical totals may change as PHMSA receives supplemental information on incidents.

Return to the Pipeline Statistics page EXHIBIT B




A Case Study

Trans Alaska Pipeline
October 2001 OlIl Splll

Source: US DOT — OPS:; Alaska DEC
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* The Trans Alaska Plpellne
was built in the 1970s.

It iIs the one of the most closely

| — monltored plpellnes in the world.
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On October4 2001 a o

. surveillance aircraft on patrol ¢
came across the following '

scene ... —




f;;;- i There was a S|gn|f|cant leak rn..];%e
| pipeline. Crude oil was spewing

4 .i i

~ out~100 feet. The pipeline was
% immediately shutdown.
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A ground crew was dlspat
as soon as possible. They
arrived shortly thereafter,

| ad found this .
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b § R
... the 0.46” pipeline had been
pierced by a single gunshot.
It was leaking ~ 132 gallons
per minute (7920 per hour.) '
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The pipeline continued to leak,
even though the pumps were -

shutdown. This photo was hours

after the pumps were stopped.
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The operating pressure of the
pipeline was ~ 500 psi at the pointy: .
of the spill. The Keystone pipeline

operates as high as 1440 psi.
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At 132 gallons per minute, the
Keystone pipeline leak rate would-y: ..
be < 1% of throughput.. SCADA

may not detect this leak for days.
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The spray z e is S|gn|f|cant.
Recovery crews have favorable
access, weather, etc. (no snow,

mud, inclement weather.)

n jTD B B

WP e
MPRL | e



5 000

N Sl

“Over

%y
®)
©
=
=i
OL,,-
Jrainy
O
v
-
o
©
@)

o
(D)
s
.
o
(®)
4
o
o}




- able to locate, € ‘c'avate and‘cramp
‘all small leaks within 4 ﬁ&rs \

EI aanhere on th@ entire p}pellne NS




Eventually S 164 000 gallons of :
spilled crude oil were recovered; -

‘.I

approximately 121,000 gallons

were lost into the environment. & s
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s« The gunmah was apprehe‘nded
almost immediately. He Is serving
15 years in prison and faces a bill

e for $15 million dollars.

———



Pipeline Safety Improvement Act

1) Implemented by Congress in 2002

2) Safety & Inspection Requirements

3) Integrity Management Programs

4) Tighter Spill Reporting Thresholds
(from 50 bbl to 5 bbl or 5 gal)

5) More Detalled Reports (RSPA 7001)



Generated 10/19/2007

PHMSA OFFICE OF PIPELINE SAFETY
HAZARDOUS LIQUID PIPELINE OPERATORS
ACCIDENT SUMMARY STATISTICS BY YEAR

1/1/1986 - 09/30/2007

No. of Fatalities Injuries Property Gross Loss Net Loss
Accidents Damage (Bbls) (Bbls)

1986 210 $16,077,846 282,791 220,317
1987 227 €12 140 A2 208 pEA 212,794
198 14,251
198 21,179

s The Pipeline Safety Improvement Act 54663

199 1 1 68.810
o was implemented in 2002. il
199 14.002
199 : — — — 53,113
1996 194 13 $85 136.315 160,316 100,949
1997 171 5 $55,186.642 195,549 103,129
1998 153 6 $63.308.923 149,500 60,791
1999 167 2 $86.,355,560 167,230 104,487
2000 146 4 $150,555,745 108,652 56,953
2001 130 0 $25,346,751 98,348 77,456
2002 147 0 $47,410,656 95,642 77,269
2003 131 5 $49,981,280 80,112 50,523
2004 144 6 $146,314,940 88,237 68,558
2005 139 2 $149,690,733 137,017 45 814
2006 110 2 $53,713,137 136,263 53,806
2007 83 2 $26,013,791 66,327 48,442

O ON OO =0 = & N O O

Totals @ 3788 44 276" $1,225,675,095 3,415,329 2,020,638

Historical totals may change as PHMSA receives supplemental information on incidents.

Return to the Pipeline Statistics page EXHIBIT B




Generated 10/19/2007

PHMSA OFFICE OF PIPELINE SAFETY
HAZARDOUS LIQUID PIPELINE OPERATORS
ACCIDENT SUMMARY STATISTICS BY YEAR

1/1/1986 - 09/30/2007

No. of Fatalities Injuries Property Gross Loss Net Loss
Accidents Damage (Bbls) (Bbls)

210 $16,077,846 282,791 220,317
237 $13,140,434 395,854 312,794
193 $32,414,912 198,397 114,251
163 $8,813,604 201,758 121,179
180 $15,720,422 124,277 54,663
216 $37,788,944 200,567 55,774
212 $39,146,062 137,065 68,810

The reporting threshold for this report is 50+ bbl.

1I98 103
1999 167
2000 146
2001 130
2002 147
2003 131
2004 144
2005 139
2006 110
2007 83

$03,3U8,923 149,500 [SIVATASN
$86,355,560 167,230 104,487
$150,555,745 108,652 56,953
$25,346,751 98.348 77,456
$47,410,656 95,642 77,269
$49,981,280 80,112 50,523
$146,314,940 88,237 68,558
$149,690,733 137,017 45,814
$53,713,137 136,263 53,806
$26,013,791 66,327 48,442

Totals: 754 accidents 603,598 bbl
The average spill for years 2002-2007 = 800 bbl.

O OMN OO = O = BN

Return to the Pipeline Statistics page EXHIBIT B




Hazardous Liquids Pipelines

A closer look at pipeline
oll spills in the US since the
Pipeline Safety Improvement Act

Source: US DOT - Office of Pipeline Safety
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Hazardous Liquids Pipelines

The following reports are based on
the new (2002+) reporting standards.
Specifically, only spills reported as 5

barrels or more are included. All
other records are excluded (gallons)

_ | ——



PHMSA Office of Pipeline Safety
Hazardous Liquid Pipeline Operators
Accident Summary Statistics by Year

Hazardous Liquid Spills - 5 barrels or more

Number of Water HCAs Property Gross Loss NetLoss Ave Spill Ave Spill
Year Accidents involved involved Damage barrels barrels barrels gallons

2002 182 35 48 $ 42,913,873 92,461 73,654 508 21,337
2003 184 35 54 $ 48,857,018 81,011 50,793 440 18,492
2004 166 35 48 $ 99,886,974 88,498 68,818 533 22,391
2005 159 26 35 $ 130,550,384 137,785 46,106 867 36,396
2006 131 18 46 $ 35,927,161 137,204 54,119 1,047 43,989

2007 93 19 36 $ 24,378,875 66,659 48,414 717 30,104

Totals 915 168 287 $382,514,285 603,618 341,904 660 27,707
18% 31% $418,048

"Historical totals may change as PHMSA receives supplemental information on incidents.”

EXHIBIT C




PHMSA Office of Pipeline Safety
Hazardous Liquid Pipeline Operators
Accident Summary Statistics by Year

Crude Oil Spills - 5 barrels or more

Number of Water HCAs Property Gross Loss NetLoss Ave Spill Ave Spill
Year Accidents involved involved Damage barrels barrels barrels gallons

2002 78 13 10 26,738,641 20,238 8,844 259 10,897
2003 86 11 10 18,529,314 28,850 14,106 335 14,090
2004 82 19 11 61,660,836 31,279 19,755 381 16,021
2005 85 11 18 86,013,150 102,901 19,253 1,211 50,845

2006 73 8 17 14,775,328 84,294 5,929 1,155 48,498

$
$
$
$

2007 42 9 13 9,299,370 12,201 1,485 291 12,201

I

otals 446 71 79  $217,016,639 279,763 69,342 627 | 26,345
16% 18% $486,584

Database Generated on 10/19/2007

"Historical totals may change as PHMSA receives supplemental information on incidents."

EXHIBIT C




Regional Summary
Actual Crude Oll Pipeline Spills

1) Surface Water Contamination

2) Ground Water Contamination

3) High Consequence Areas Affected
4) Multi-Million Gallon Spllls

5) Multi-Million Dollar Cleanups

'-““



US DOT - Office of Pipeline Safety - Regional Oil Spills

Note: This is a partial list of significant regional pipeline oil spills; it is not a complete list.

Damages ($)

Date OPS ReportID Operator Location State Spill (gal) or Comment
1/1/2007 20070029 Enbridge Atwood WI 63,000 $702,500
9/27/2005 20050310 Enbridge not listed ND 14,700 $350,000
10/21/2005 20050336 Enbridge El Dorado KS 98,700 $24,976
4/14/2003 20030187 Enbridge Trail MN 5,250 $1,000,000
Regional Crude Qil Pipeline Spills (surface water contamination)
6/27/2006 20060218 Koch Little Falls MN 134,400 $4,158,716
6/8/2004 20040241 Tesoro Center ND 16,800 $805,000
5/13/2004 20040139 Enbridge Superior WI 1,680 $81,764
1/24/2003 20030083 Enbridge Superior WI 189,000 $2,853,000
7/4/2002 20020238 Enbridge Cohasset MN 252,000 $5,597,300
Regional Crude Qil Pipeline Spills (ground water contamination)
2/5/2007 20070050 Enbridge Clearbrook MN 294 $49,341
2/2/2007 20070048 Enbridge Exeland WI 126,000 $1,633,660
10/20/2006 20060320 Enbridge Pinewood MN 210 $50,000
2/9/2004 20040063 Enbridge  Grand Rapids  MN 42,126 $1,089,790
July 2002 no OPS report Enbridge Cass Lake MN 48,000+ ?
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US DOT - Office of Pipeline Safety - Regional Oil Spills

Note: This is a partial list of significant regional pipeline oil spills; it is not a complete list.

Damages ($)

Date OPS ReportID Operator Location State Spill (gal) or Comment
1/1/2007 20070029 Enbridge Atwood WI 63,000 $702,500
9/27/2005 20050310 Enbridge not listed ND 14,700 $350,000
10/21/2005 20050336 Enbridge El Dorado KS 98,700 $24,976
4/14/2003 20030187 Enbridge Trail MN 5,250 $1,000,000
Regional Crude Qil Pipeline Spills (surface water contamination)
6/27/2006 20060218 Koch Little Falls MN 134,400 $4,158,716
6/8/2004 20040241 Tesoro Center ND 16,800 $805,000
5/13/2004 20040139 Enbridge Superior WI 1,680 $81,764
1/24/2003 20030083 Enbridge Superior WI 189,000 $2.853.000
7/4/2002 20020238 Enbridge Cohasset MN 252,000 $5,597,300
Regional Crude Qil Pipeline Spills (ground water contamination)
2/5/2007 20070050 Enbridge Clearbrook MN 294 $49,341
2/2/2007 20070048 Enbridge Exeland WI 126,000 $1,633,660
10/20/2006 20060320 Enbridge Pinewood MN 210 $50,000
2/9/2004 20040063 Enbridge  Grand Rapids  MN 42,126 $1,089,790
July 2002 no OPS report Enbridge Cass Lake MN 48,000+ ?
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Rupture of Enbridge Pipeline and Release of Crude Oil
near Cohasset, Minnesota
July 4, 2002

Pipeline Accident Report
NTSB/PAR-04/01

PB2004-916501
Notation 7514A

National
Transportation
Safety Board

Washington, D.C.







US DOT - Office of Pipeline Safety - Regional Oil Spills

Note: This is a partial list of significant regional pipeline oil spills; it is not a complete list.

Damages ($)

Date OPS ReportID Operator Location State Spill (gal) or Comment
1/1/2007 20070029 Enbridge Atwood WI 63,000 $702,500
9/27/2005 20050310 Enbridge not listed ND 14,700 $350,000
10/21/2005 20050336 Enbridge El Dorado KS 98,700 $24,976
4/14/2003 20030187 Enbridge Trail MN 5,250 $1,000,000
Regional Crude Qil Pipeline Spills (surface water contamination)
6/27/2006 20060218 Koch Little Falls MN 134,400 $4,158,716
6/8/2004 20040241 Tesoro Center ND 16,800 $805,000
5/13/2004 20040139 Enbridge Superior WI 1,680 $81,764
1/24/2003 20030083 Enbridge Superior WI 189,000 $2,853,000
7/4/2002 20020238 Enbridge Cohasset MN 252,000 $5,597,300
Regional Crude Qil Pipeline Spills (ground water contamination)
2/5/2007 20070050 Enbridge Clearbrook MN 294 $49,341
2/2/2007 20070048 Enbridge Exeland WI 126,000 $1,633,660
10/20/2006 20060320 Enbridge Pinewood MN 210 $50,000
2/9/2004 20040063 Enbridge  Grand Rapids  MN 42,126 $1,089,790
July 2002 no OPS report Enbridge Cass Lake MN 48,000+ ?
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US DOT - Office of Pipeline Safety - Regional Oil Spills

Note: This is a partial list of significant regional pipeline oil spills; it is not a complete list.

Damages ($)
Date OPS ReportID Operator Location State Spill (gal) or Comment

1/1/2007 20070029 Enbridge Atwood Wi 63,000 $702,500
9/27/2005 20050310 Enbridge not listed ND 14,700 $350,000
10/21/2005 20050336 Enbridge El Dorado KS 98,700 $24,976
4/14/2003 20030187 Enbridge Trail MN 5,250 $1,000,000

Regional Crude Qil Pipeline Spills (surface water contamination)

6/27/2006 20060218 Koch Little Falls MN 134,400 $4,158,716
6/8/2004 20040241 Tesoro Center ND 16,800 $805,000
5/13/2004 20040139 Enbridge Superior WI 1,680 $81,764
1/24/2003 20030083 Enbridge Superior WI 189,000 $2,853,000
7/4/2002 20020238 Enbridge Cohasset MN 252,000 $5,597,300

Regional Crude Qil Pipeline Spills (ground water contamination)

2/5/2007 20070050 Enbridge Clearbrook MN 294 $49,341
2/2/2007 20070048 Enbridge Exeland Wi 126,000 $1,633,660
10/20/2006 20060320 Enbridge Pinewood MN 210 $5O 000

July 2002 no OPS report Enbrldge Cass Lake MN 48,000+ ?
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South Cass Lake Program
(www.enbridgecasslake.com)

Enbridge Pipelines

Anatomy of South Cass Lake Leak Site

leaking flange
H_\\ rrnnitaring well mordtaring well
‘\'.
A ground surface

— —

unsaturated soil

aotl "Aoats" on

water tabla

$ Capillary Fringe

walter table

Dissolved "Plume”

saturated soil

groundwater flow direction >




Regional Crude Oil Pipeline Spills (HCAs affected)

1/25/2007 20070043 Enbridge Stanley ND 9,030 HCA
5/3/2006 20060154 Koch Cottage Grove  MN 1,260 HCA
12/14/2005 20050374 Enbridge Stanley ND 504 HCA
11/2/2005 20050320 Enbridge Stanley ND 252 HCA
5/13/2004 20040139 Enbridge Superior WI 1,680 HCA
12/2/2003 20030464 Enbridge Clearbrook MN 1,974 HCA
1/24/2003 20030083 Enbridge Superior WI 189,000 HCA
Regional Crude Oil Pipeline Spills - 50,000+ gal - (pre-2002 OPS format)
7/27/2000 20000095 Lakehead * Douglas Co WI 50,400 $200,000
9/16/1998 19980147 Lakehead * not listed MN 239,400 $100,000
712/1997 19970102 Marathon Garden Co NE 295,092 $420,000
12/26/1996 19970010 Marathon Nucholls Co NE 205,800 $1,300,000
8/24/1996 19960142 Lakehead * Donaldson Co  MN 210,000 $500,000
5/1/1993 19930093 Amoco Patoka IL 210,672 $300,000
3/3/1991 19910057 Lakehead * ltasca Co MN 1,701,000 $14,400,000
7/13/1989 19890091 Lakehead * Pembina Co ND 1,314,600 $1,500,000
6/16/1988 19880120 Lakehead * Macomb Co M 369,600 $3,200,000
4/9/1988 19880115 Amoco Peoria Co IL 210,000 $1,500,000
5/27/1987 19870136 Lakehead * Columbia Co WI 132,300 $345,000
4/24/1986 19860087 Lakehead * Elgin IL 525,000 $815,000
11/7/1985 19850155 Minn Pipeline  Anoka Co MN 251,160 ?

* Note: Lakehead = Enbridge

EXHIBIT D




South Dakota
Hazardous Liguid Pipeline Spills

What should we expect?
What should we believe?

1) Frequency of Spills?
2) Volume of Spills?
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Spill Frequency Rate (SFR)
Defined

= the number of oll spills per
year for a given length of pipe.




Spill Frequency Rate (SFR)

Keystone Pipeline

= the number of oll spills per
year per 1845 miles of pipe/ROW.




Pipeline OIl Spill Information
Hazardous Liquid Pipelines (Only)
North America (Only)

1) An Independent Study
2) An Industry Leader

3) The Industry Average.



California State Fire Marshal

' Hazardous Liquid Pipeline
| Risk Assessment

Pete Wilson
Governor

Sandra R. Smoley
Secretary, State and Consumer
Service Agency

Ronny J. Coleman

C HA l State Fire Marshal




California State Fire Marshal
March 1993
Hazardous Liguid Pipeline Risk Assessment

8.0 Conclusions

Based on the results presented for the period from January 1, 1981 through December 31,
1990, the following conclusions have been drawn regarding California’s regulated
hazardous liquid pipelines. These conclusions have been organized into two subsections.
The first includes items which we consider to be major findings, as well as the issues
specifically required to be addressed in the study by state statute. The second subsection
includes what we consider to be less significant findings.

8.1 Significant Findings

i Overall Incident Rates

The various criteria used to report hazardous liquid pipeline
incidents had a direct effect on the resulting incident rates. The
data collected regarding California’s incidents was the only
completely audited sample available. It resulted in incident rates
somewhat higher than those presented in other studies. Using all
of the available data, we have estimated the overall incident rates
for various pipeline events as follows:

Event Incident Rate

any size leak 7.1 incidents per 1,000 mile years

damage greater than $5,000 1.3 to 6.2 incidents per 1,000 mile
years

EXHIBIT E




Spill Frequency Rate (SFR)

California State Fire Marshall

The SFR is equivalent to 13 leaks
per year per 1845 miles of pipe.
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Industry Leader - Enbridge

Actual Ten Year Results (1996 — 2005)
Spills Reported to Regulatory Jurisdictions

Total Reported QOil Spills: 499
Gallons Spilled: 5,931,828
Average Oll Spill: 11,887 gallons

Source: Enbridge, Inc - See EXHIBIT F
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US Industry Average

Actual Four Year Results (2002 — 2005)

After the Pipeline Safety Improvement Act
Reporting Threshold Used = 5 gallons

Total Reported QOil Spills: 1550
Gallons Spilled: 17,045,746
Average Oll Spill: 10,997 gallons

Source: USDOT-0OPS - See EXHIBIT G
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TransCanada Keystone
Spill Frequency Rate

Projection = 1 splill every 7 years
for the entire 1845 mile pipeline
(50 barrels or more).

Source: Frequency Volume Analysis
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6.0 Summary and Conclusions
6.1  Calculated Likelihood of Leaks

The risk analysis of the Keystone Pipeline focused on the likelihood of leaks over the entire
pipeline during its lifetime. The base frequencies discussed in Section 4.0 were adapted to each
segment via application of modification factors. The resulting leak frequencies were summed to
provide an average annual leak frequency for the pipeline lifetime.

For the four cases studied, only one case incorporated both the Keystone Mainline and the
Cushing Extension, the 591 000 bpd Diluted Bitumen Case. For this case, the likelihood of a leak
greater than 50 barrels anywhere along the pipeline is predicted to be about 0.15 per year, or once
every ?years_ In the three other cases, where only the Keystone Mainline is included, the
likelihood of a leak greater than 50 bbl anywhere along the pipeline is predicted to be about 0.09
per year, or once every 11 years.

The calculated likelihood of spills less than 50 bbl is considerably less than practical experience
would dictate. This is primarily the result of historical reporting requirements, as spills of less than
50 bbl were not required to be reported to the DOT within the historical data set. The current
requirement of reporting all spills above 5 bbl is therefore not represented in the dataset used in
this analysis.




Hazardous Liquid Pipelines in North America
Spill Frequency Rate (SFR) Comparisons
Annual Number of Spills per 1845 Miles

Source: CSFM, Enbridge, USDOT-OPS, TransCanada

Calif State Enbridge Liquid Pipelines
Fire Marshall Spill Frequency Rate
Study (1993) Actual Reported Spills
Incident Rate per 1845 miles of ROW. US Industry Average

(any leak) 21 Spill Frequency Rate
16 16 17 17 19 ~ 4.5 spills (5+ gallons)

13 13 13 13 per 1845 miles of pipe.
— (not available before 2002)
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Projected Spill
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Pipeline Oll Spllls
Volume of Spills

How much do they leak?
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Spill Volume Rate (SVR)
Defined

= amount of olil spilled per million
barrel-miles of product transport.




Spill Volume Rate (SVR)

One barrel-mile equals
one barrel of oil transported
a distance of one mile.

Source: Association of Oll Pipelines




Spill Volume Rate (SVR)

The US industry average SVR Is
~1 gallon of oll spilled per million
barrel-miles of product transport.

Source: Association of Oll Pipelines
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Spill Volume Rate (SVR)
An Industry Leader

The Enbridge actual spill volume
rates (1996-2005) are listed first.




Spill Volume Rate (SVR)

The US Industry Average

The actual US Industry Average
spill results (1996-2005) are next.

Source: US-DOT OPS - See EXHIBIT G
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Spill Volume Rate (SVR)

Keystone Projection

TransCanada’s projected splll

volume rate (for year 2010+)




Hazardous Liquid Pipclines in North America

Spill Volume Rate (SVR) Comparisons
Gallons of O1l Spilled per Million Barrel-Miles
Source: Enbridge, USDOT-OPS, TransCanada

Industry Leader (Enbridge) 2.2 US Industry Average
Actual Spill Volume Rate Spill Volume Rate
20 + ~0.82 gallons spilled ~ 1 gallon spilled
per million barrel-miles. 1.8 | per million barrel-miles.
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Hazardous Liquid Pipclines in North America

Spill Volume Rate (SVR) Comparisons
Gallons of O1l Spilled per Million Barrel-Miles
Source: Enbridge, USDOT-OPS, TransCanada
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Industry Leader (Enbridge) US Industry Average
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Keystone Spill Projections

Are significantly lower than the actual
historical track record of hazardous
liquid pipelines in North America.




Hazardous Liquid Pipelines in North America
Spill Frequency Rate (SFR) Comparisons
Annual Number of Spills per 1845 Miles

Source: CSFM, Enbridge, USDOT-OPS, TransCanada

Calif State Enbridge Liquid Pipelines
Fire Marshall Spill Frequency Rate
Study (1993) Actual Reported Spills
Incident Rate per 1845 miles of ROW. US Industry Average

(any leak) 21 Spill Frequency Rate
16 16 17 17 19 ~ 4.5 spills (5+ gallons)

13 13 13 13 per 1845 miles of pipe.
— (not available before 2002)
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Keystone
Projected Spill
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(50+ barrels)
per 1845 miles
of pipe.
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Hazardous Liquid Pipclines in North America

Spill Volume Rate (SVR) Comparisons
Gallons of O1l Spilled per Million Barrel-Miles
Source: Enbridge, USDOT-OPS, TransCanada

Industry Leader (Enbridge) 2.2 US Industry Average
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per million barrel-miles. 1.8 | per million barrel-miles.
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Frequency Volume Analysis

Flaws Affecting Spill Frequency
(lower the number of spills)
Data Selection Flaws

1) Wrong Location - Out of North America
2) Wrong Subject — Natural Gas Pipelines
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Frequency Volume Analysis
28 Total References

15 were the wrong location
(Outside of North America)

11 were the wrong subject
(Natural Gas Pipelines, etc.)

=) 19 out of 28 were either the wrong
location or the wrong subject or both.
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Frequency Volume Analysis

Flaws Affecting Spill Volumes
(lower the amount of oll spilled)

1) Data Omission Example
2) Data Interpretation Example
3) General Assumptions
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Data Omission Example from the Frequency Volume Study

Data Omission Flaw: The time to
shutdown the pumps is omitted,
which reduces the spill sizes.

28 March 2007
Keystone Pipeline Frequen
TransCanada Keystone Pip.

Page 19
DNV ENERGY

51 Detection, Verification, Response and Isolation

Table 5-1 Time from Leak Start to Closure of s for Reported Causes

Hole size

Response Time

Valve Closure

Small

30 minutes

3 minutes

Medium

15 minutes

3 minutes

Large

9 minutes

3 minutes

Table 5.1 Time from Leak Start to Closure of RGVs for Reported Causes

Hole
Size

Response
Time

Pump
Shutdown

Valve
Closure

Total
Time

Time/Spill
Increase

Small

30

omitted

3

Actual 30

9

33
42 27%

Medium 15
Actual 15

omitted
9

18
27 50%

Large 9
Actual 9

omitted
9

12
21 75%

Impact: The pipeline isolation times and potential spill sizes increase up to 75%.

EXHIBIT J




Flaws Affecting Spill Volumes

Data Interpretation Example

CONFIDENTIAL

Keystone Pipeline Frequency and Volume Analysis Report 70020509 (rev 3) Page 30
TransCanada Keystone Pipeline L.P. DNV ENERGY

6.5 Comparison with Generic Pipeline Leak Frequency

Table 6-5 Leak Volume Summary

Leak Volume
Case {per mile per year)
M4355 024
M5915 0.29
M4350B 0.30
K591DB 045

In summary, the average Ieak volume per mile for the Keystone Pipeline is e,}nmated |n the range

U.5. had an average leak frequency of 0.49 bbl per pipeline mile per year during the period 1992
to 2003 (OPS 2006). Thus. the Keystone Pipeline is estimated as better than average regarding

oil spill frequency.




Frequency Volume Study - Data Interpretation Flaw

Hazardous Liquids Pipelines Incident Database (Source: OPS)

Total Gross Loss Net Loss
Pipeline Total Qil Qil Never
Mileage Spilled Recovered

(miles) (barrels) (barrels)

1992 155,113 137,065 68,810
1993 153,444 116,802 57,559
1994 154,731 164,387 114,002
1995 154,933 110,237 53,113
1996 163,422 160,316 100,949
1997 156,638 195,549 103,129
1998 154,528 149,500 60,791
1999 158,248 167,230 104,487
2000 160,900 108,652 56,953
2001 159,889 98,348 77,456
2002 161,670 95,642 77,269
2003 159,512 80,112 50,523

Totals 1,893,028 1,583,840 925,041
(Total Miles) (Total Spill) (Net Loss)

Real World Calculation
Average leak volume per mile ====> 0.84 barrels

( TOTAL SPILL divided by TOTAL MILES)

Frequency Volume Study
Average leak volume per mile 0.49 barrels
( NET LOSS divided by TOTAL MILES)

The Real World
Average leak volume per mile is 1% higher than their interpretation.

The Frequency Volume study doesn't use the TOTAL Spill in the calculation.
They subtract the amount of oil recovered from the original spill total.
The net result is that the average spill size is reduced because of data interpretation.

EXHIBIT K




Frequency Volume Analysis

General Assumptions

1) Response Times to stop leaks
2) SCADA systems always work
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Frequency Volume Analysis

References and Literature Review
Countries/Locations Mentioned

Australia, Brunel, Brussels, Europe,
Hong Kong, Norway, United
Kingdom, United States, United
Soviet Socialist Republic
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Frequency Volume Analysis

References and Literature Review
Countries/Locations Not Mentioned

What about Canada?

Why isn’t Canada mentioned in the
Frequency Volume Analysis?

pErTwT-,



What about Canada®?

Never Mentioned:

1) NEB — National Energy Board

2) EUB — Alberta Energy & Utilities Board
3) CAPP — Assoc of Petroleum Producers
4) TSB — Transportation Safety Board

5) CEPA — Canada Energy Pipeline Assn
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NEUB

Pipeline Performance in Alberta, 1990-2005

April 2007

Alberta Energy and Utilities Board EXHIBIT L




Figure 19. Pipeline releases by substance released per year
Al pipeling relesses from January 1, 1950, to December 31, 2005 (best failures are excluded) EX H | B | T L
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First Year 1990 Latest Year 2005

1991 1982 1993 1894 1095 1096 1597 1098 2003 2004 Total  %of

rumber botal

256 M5 M9 N 205 288 d763 298

174 228 185 234 ot 251 3TTR 238
§ 2 ] ] 45
Sour gas 12 18 18 28 289
Waler . . . LA e MR o S 445 E 408 40 4 TH3

Total number releases 939 855 129 1087 97 995 16 004
% of total 58 . 54 . . i : : 71 68 59 62 . 100.0
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Total Releases

1991 1982 1993 1894 1995 1996 1997 1908 1999 Total % ol
rumber botal
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Waler 11 . . 0 470 M7 450 2 48 445 4
Total number releases 938 BES 1042 1122 1129 1087
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